We have tested 750 Salmonella strains and 130 strains of other species of the family Enterobacteriaceae with the 4-methylumbelliferyl caprilate reagent (MUCAP) test. The MUCAP test is a fluorescence test for rapid identification of Salmonella strains. The non-Salmonella strains were strains sent for identification as suspected Salmonella strains and thus have phenotypes similar to those of Salmonella strains. AU 748 tested Salmonella strains of subgroups I, II, III, and IV were positive in the MUCAP test. Of the two tested rare Salmonella subgroup V strains, one was positive and the other was negative. In the selected material containing strains with phenotypes similar to those of Salmonella strains, only one Hafnia alvei strain of 130 Enterobacteriaceae bacteria tested was positive. The fluorescence of the H. alvei strain, the six tested Salmonella dublin strains, and the positive Salmonella subgroup V strain was weaker than that of the other salmonellae. The MUCAP assay is simple and is performed within 5 min. With an almost 100% sensitivity for Salmonella strains, apart from a single Salmonella subgroup V strain, we found the MUCAP test to be a convenient complement to traditional biochemical identification methods, especially for atypical and unusual Salmonella strains.
The identification of Salmonella strains by biochemical methods in general poses few problems. Many laboratories confirm the biochemical identification by agglutination in Salmonella antisera. For some rare strains it is difficult even for a reference laboratory with a large biochemical panel and many antisera to determine whether an isolate is a Salmonella strain. A major problem is to differentiate between lysine decarboxylase-negative Salmonella strains and Citrobacter freundii.
According to the manufacturer (Biolife, Milano, Italy) the 4-methylumbelliferyl caprilate reagent (MUCAP) consists of an eight-carbon-atom ester conjugated with methylumbelliferone. This substrate interacts with the Salmonella C8 esterase in a specific manner, leading to the release of fluorescent umbelliferone. A sensitivity of 95.5% and a specificity of 91% is reported by the manufacturer on the instruction sheet for the reagent. A drop of the reagent is applied on the colonies on an agar surface, and the fluorescence of the colonies is monitored in Wood light (366 nm) in semidarkness. Fluorescence within 5 min is regarded as positive. Almost any agar used for isolation of Salmonella strains, except bismuth sulfite agar, could be used, according to the manufacturer. However, a report shows that MacConkey agar is better than SS agar (1). In our study we used 10 ,lI of the MUCAP and pure cultures on either Endo agar (local recipe) or MacConkey agar (Merck 5465). We found that the fluorescence was brighter on the MacConkey agar compared with that on the Endo agar. The MUCAP was a gift from Bio-Zac AB, Jarfalla, Sweden.
In a recent publication, the MUCAP test was used as an additional biochemical test for identification of Salmonella strains among 432 lactose-negative bacteria found in fecal samples (1) . The authors found 79 true-positive Salmonella strains, 314 true-negative other bacteria, and 35 false-positive and 4 false-negative Salmonella strains.
As a national reference laboratory, we receive suspected Salmonella strains from other laboratories for identification.
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In the selected material that we receive for identification, preliminary results (data not shown) indicated that the MUCAP test showed better than 5% false-negative Salmonella strains and 10% false-positive strains. In at least one case, the MUCAP test was the only biochemical test that could differentiate between a Salmonella strain and a C. freundii strain.
To study the performance of the MUCAP test on our material, 750 Salmonella strains of subgroups I, II, III, IV, and V and 130 other strains of the family Enterobacteriaceae with phenotypes similar to those of Salmonella strains were tested for fluorescence in the MUCAP test. The dominating number was Salmonella subgroup I strains (Table 1) of 131 different serotypes (Table 2 ). The non-Salmonella strains selected for this study were strains sent to our laboratory for identification as suspected Salmonella strains. Consequently, these strains were a selection of strains with phenotypes similar to those of Salmonella strains, the dominating species being C. freundii and Hafnia alvei (Table 1) . Except for three strains, other genera forming colonies that could be confused with Salmonella strains, e.g. Pseudomonas and Proteus, but which would be excluded as possible Salmonella strains after biochemical identification have not been included in this study.
All 748 Salmonella strains of subgroups I to IV were positive in the MUCAP assay. Of the two rare Salmonella subgroup V strains tested, one was positive and the other was negative. Of the 130 non-Salmonella strains tested, only one H. alvei strain was positive ( Table 1) . The H. alvei strain, the six tested Salmonella dublin strains, and the positive Salmonella subgroup V strain showed a weaker fluorescence compared with the strong fluorescence of other Salmonella strains. The two Proteus mirabilis strains studied were negative, and the only tested Pseudomonas aeruginosa strain was positive in the MUCAP test.
Our material is selected for strains that are either Salmonella strains or have phenotypes similar to those of Salmonella strains. The only Salmonella strain that was negative was one subgroup V strain. This strain, however, had been stored for 2 years on deep agar, and it is possible that the phenotype of this strain underwent change during this time. Only 1 of the tested 130 strains from other Enterobacteriaceae species showed any reaction in the test, suggesting that few non-Salmonella strains in a material selected in this manner, certainly less than the 8% reported for lactosenegative fecal bacteria (1), would be positive in the assay. Tests of nonfermentative bacteria and MUCAP-positive bacteria such as P. aeruginosa would not be performed if only strains with phenotypes similar to those of Salmonella strains were selected.
In this study, with a selected material, we found the MUCAP test to have for Salmonella strains a sensitivity of 99.9% and a specificity of 99.2%. If the old and negative Salmonella subgroup V strain is excluded, the sensitivity actually is 100%. These values demonstrate far better sensitivity and specificity than those previously reported (1) . Our data show the MUCAP test to be useful as a versatile and fast adjunct test to previously performed routine biochemical characterization in the identification of Salmonella strains.
